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(54) FINGERPRINT COLLATING METHOD 

(57)Abstract: 

PURPOSE: To reject a wrong input due to a replica or the like by 
collating not only feature information of fingerprint but also the 
time series change of fingerprint depression. 
CONSTITUTION: The fingerprint image inputted from a 
fingerprint sensor 1 1 is inputted to a feature extracting/collating 
part 15 and is converted to digital data. This fingerprint image is 
binarized and is stored in a binarized image storage part. The 
binarized data is read out and is subjected to preprocessing, and 
feature information is extracted and is stored in a feature 
information storage part 14. When the fingerprint image is read 
out of the sensor 1 1, a pressure sensor set in the sensor 1 1 
detects the jjme^se ries c ha nge of depressio n. A depression 
change detector 12 samples the time series change of 
depression at intervals of a certain time to convert it to digital 
data and stores the data in an incorporated time series dictionary. The fingerprint image inputted from 
the sensor 1 1 is inputted to the extracting/collating part 15 and is binarized and is subjected to pattern 
matching to feature information read out of the storage part. When both patterns approximately 
matched for each other and time series changes of depression matched for each other, the matching of 
fingerprint is decided. 
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Page 1, Lower Right Column. Line 3 to Page 2. Upper Left Column. Line 4 

3. Detailed Description of the Invention 
[Summary] 

The present invention relates to a fingerprint matching method that 
checks the user by comparing an input fingerprint image and a dictionary 
pattern stored in a dictionary. 

An object of the present invention is to enable rejection of invalid input 
by a replica and the like. 

Information of a fingerprint characteristic is registered as a dictionary in 
a characteristic information storage section and a change in a pressing force in 
a time series of when a fingerprint is input from a fingerprint sensor is 
registered as a pattern in a time series dictionary in advance. A fingerprint 
image is input from a fingerprint sensor, and the input fingerprint image is 
stored in a storage section after being binarized, and also time series 
information of a change in a pressing force at the time a fingerprint is input is 
stored in the storage section. Pattern matching is performed between the 
binarized data stored in the storage section and characteristic information read 
out from the characteristic information storage section. Direct pattern 
matching is also performed between the time series information of a pressing 
force read out from the storage section and a time series pattern read out from 
the time series dictionary. Based on both results of the pattern matching of 
the characteristic information and the direct pattern matching of the pressing 
force information, matching of fingerprints is determined. 

Ill 

Page 3. Upper Left Co lumn Line 18 to Lower Left Column. Line 1 

[Operation] ' 

A change with time in a pressing power at the time a finger is placed on 
a finger sensor is known to be significantly different depending on individuals. 
For example, a change with time in an increase in a pressing force is different 
depending on people. There is a person whose pressing force is increased 
gradually, while there is also a person who increases a pressing force and then 
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loosens the pressing force once. FIG. 2 is a diagram showing a state of a 
time series change in a pressing force. FIG. 2A is a diagram showing a 
conventional method, in which a fingerprint image is read out at a time point 
where a pressing force reaches a certain threshold value after being gradually 
changed. FIG. 2B is a diagram showing an individual difference in a change 
in a time series in a pressing force. There is a person whose pressing force is 
increased comparatively rapidly as indicated by a reference mark A, while there 
is a person whose pressing force is increased comparatively slowly as 
indicated by a reference mark B. 

On the other hand, when a replica of a fingerprint image is used, a 
pressing force changes rapidly as indicated by a reference mark C, as a rubber 
stamp is pressed, and a pressing force hardly changes slowly like actual input 
of a fingerprint. Accordingly, even when a characteristic image of a fingerprint 
matches in pattern matching, a replica of a fingerprint image being input can be 
rejected by performing fingerprint matching by combining a time series change 
in a pressing force at the time of inputting a fingerprint. That is, even when 
characteristics of fingerprints match with each other, a fingerprint is deemed as 
a replica and rejected when time series changes in a pressing force do not 
match with each other. In this manner, secure matching of fingerprints can be 
performed. 
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